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In view of the findings in this case one must admire the keen¬ 
ness of Sternberg’s judgment in excluding acromegaly and point¬ 
ing out the analogy with Buhl’s case (to be related later). The 
relation of acromegaly to gigantism, and of both to disease of the 
hypophysis, has been extensively discussed of late. Thanks to 
this fact a number of exhaustive reviews of the cases of all more 
or less scientifically studied giants exists. The most thorough 
ones are those by Sternberg (43), Meige (31), and Woods 
Hutchinson (27). All authors agree that giants frequently pre¬ 
sent acromegalic symptoms, and that hypophysis disease is the 
rule in acromegaly. A most daring generalization is that of 
Massolongo (30), who says: “Acromegaly is nothing but delayed, 
abnormal gigantism.” Meige quotes and indorses this statement 
and gives the easy explanation that, when the disease commences 
in youth we get a case of gigantism; when in adult life, acro¬ 
megaly ; if commencing in youth and continuing into adult life we 
get a combination of the two. After an extensive review of cases* 
he formulates the following statements (loc. cit. p. 458) : “1. Ac¬ 
romegaly never precedes gigantism. 2. Acromegaly sets in during 
the course of about one-half of the cases of gigantism. 3. When 

acromegaly is associated with gigantism, the latter always appears 
first.” Woods Hutchinson sums up the result of his studies of 
gigantism as follows: “1. The greater part of the overgrowth is 
found at or near the tips of the segment-crescents, as in acromeg¬ 
aly, differing from the latter mainly in that it is not exclusively 
confined to the tip of the segment or last division of the limb. 

♦Among these our Wilkins appears as two, the author having failed 
to observe that Dana and Lamberg described the same man. 
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2. The facial part of the skull is enlarged out of all proportion to 

the cranial, particularly in the region of the lower jaw. 3. The 

condition, whether it be regarded as normal or morbid, is one that 

distinctly tends to shortness of life, and would appear to have an 

average duration of scarcely more than twenty years. 4. The 

mental and physical vigor of the giant is distinctly below par, and 

his death usually comes either from a steady progressive increase 

of this weakness, or from some trifling accident, or usually mild, 

intercurrent disease. 5. Sexual powers appear in the great ma¬ 

jority of cases to be far below normal. 6. There is a decided 

preponderance of males among the victims of this condition; in 

all of which statements there is a decided parallelism with acro¬ 

megaly. Last of all, and from the point of view of this essay, of 

greatest interest, is the fact that the one morbid condition which 

is peculiar to both of these disturbances of nutrition, the enlarge¬ 

ment of the pituitary body, is found to be present in a large ma¬ 

jority of cases of both.” After stating that the material as yet 

is meager, he says that we are ‘‘justified at least in the tentative 

conclusion, until some evidence to the contrary can be adduced, 

that acromegaly and gigantism are simply different expressions 

of one and the same morbid condition; in other words, that acro¬ 

megaly is a general overgrowth tendency which does not, for some 

reason, begin to express itself until after adult stature has been 

reached, and which consequently expends itself upon those points 

in the body at which growth last ceased—the extremities of the 

segment-crescents and the distal extremities of the appendages. 

Second, that gigantism in a large majority of cases is this same 

condition manifesting itself in childhood or before complete 

stature has been reached, and the growth in consequence is more 

symmetrical and less strictly confined to the last segment of the 

arches and appendages. In most cases, however, the tendency 

appears to be for these last segments to grow in an unsymmetrical 

and excessive manner.” After a discussion of the conditions 

found in the hypophyses of acromegalics, giants and dwarfs, he 

further concludes: “1. That the pituitary body is still functional. 

2. That disturbances of its metabolism are the principal factors in 

both acromegaly and gigantism, the difference between the results 

being simply due to the stage of individual development at which 

the disturbance of the function begins. 3. That the nature of the 
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overgrowth in both these diseases is primarily on the order of a 

pure functional hypertrophy; later, however, losing some of the 

definiteness of its impulse, and either producing immature tissue 

of a mixed type or resulting in simple hemorrhagic exudation, 

with either cyst formation or complete breaking down of the 

tissue mass. 4. That it seems probable, although upon this head 

the evidence is still uncertain, that some part is played by this 

body in ‘dwarfism,’ rickets, and the dwarf forms of cretinism. 

5. That a reflex disturbance of its function may possibly underlie 

the dystrophy accompanying pharyngeal adenoids. 6. That it 

would appear to be a sort of ‘growth center’ or proportion- 

regulator of the entire appendicular skeleton.” The author finally 

hints that chorea may be due to disturbance of the hypophysis, 

and promises a further report on the subject. 

Sternberg (43) states that about 20 per cent of all acro¬ 

megalics are over 177 cm. (5 ft. 10 in.) tall, and that about 40 per 

cent of all giants have acromegaly, but denies the identity of the 

two processes which up to that time had been advocated by Klebs, 

Massolongo, Brissaud and Meige. He believes there are “nor¬ 

mal” giants, i.e., well-proportioned over-grown people. As such 

he regards Virchow’s case, Winkelmeyer (48), whose height is 

given as 227.8 cm. Hutchinson does not consider him “normal,” 

as his height at the hip line, as determined by the position of his 

hand in the picture, is 64 per cent of the total height, instead of 

the normal 55 per cent. Sternberg classifies the “pathological” 

giants as follows: “1. Acromegalics—about 40 per cent of all 

giants. 2. Cases with multiple tumor-like exostoses (leontiasis 

ossea and hyperostoses). Often the signs of compression of the 

brain and cranial nerves. Here he groups Buhl’s case, Hasler 

(10), 227 cm.; Sirena’s (42) first case, 240 cm., and our case, 

Wilkins, 245 cm. (Reference given to Lamberg’s report). 

3. Cases with facial hemihypertrophy. Dana’s case.* 4. Cases 

with multiple curvatures of the bones, as scoliosis, curved hu¬ 

merus, genu valgum, of similar appearances as in rickets; for 

instance, Bollinger’s giantess (6) and Zitterland’s case, Berlin 

skeleton 3040 (51). 5. Gigantism in hereditary syphilis, case of 

Fuchs (18). 6. Precocious development and rapid growth in cases 

of testicular tumors in children. Sacchi’s case (38).” 

*1 suspect Wilkins is the case referred to. Reference is given to the 
article in which his case is reported. 
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Meige, who quotes this classification, finds it a little, artificial. 

This may be true, but it probably goes into generalizations; as far 

as the facts warrant at present. . 

Sternberg sees two possibilities for an etiologic relationship 

between gigantism and acromegaly. First, the latter may induce 

a cartilaginous proliferation in a still ununited epiphysis; or, 

secondly, in gigantism a disposition to general dystrophies, and 

particularly to acromegaly, may exist'. 

Schmidt (41) inclines to the latter view, and considers the 

acromegalic features as something complicating the gigantism, 

the same being true of the frequent scolioses, genua valga, etc., 

and the rarer hyperostoses of the bones of the head, as' seen in 

our case, which is, together with that of Buhl, quoted as one in 

point (from Lamberg’s report). ' 

As Buhl’s case (10) is in many respects similar to our own, 

it deserves special mention. It was that of a man, Thomas Has- 

ler, who was normal up to the age of nine years, when a rapid 

growth commenced. This is said to have followed a kick on the 

cheek by a horse. Some years later huge hyperostoses of the 

facial and cranial bones appeared and were larger on the injured 

side. At twelve he measured six feet. He died at twenty-five. 

His height then was 227 cm., or 235 cm. (7 ft. 8)4 in.) with the 

back stretched; the weight, 155 kg. There were no lesions of the 

viscera. All epiphyses, including those of the trochanters, were 

sharply outlined. The skull showed enormous exostoses. The 

lower jaw was enlarged in all directions, very irregular, its 

height at the middle of the chin 12 cm.; thickness, 9 cm.; the left 

side was the thicker. The upper maxillae were also thick. On 

the left side the processus frontalis, the nasal, malar, ethmoid 

and lachrymal bones were greatly thickened, the floor of the orbit 

raised, the left wall of the nose displaced to the right. The left 

frontal bone measured 6 cm. (2^8 inches) in thickness, the left 

temporal,1.5 cm.; the right, 1 cm. The left side of the occipital 

and parietal bones also thick. Both in the frontal and parietal 

bones superficial porous islands were found. The interior of 

the skull was diminished on the left side, the sella turcica dis¬ 

placed to the right. The brain weighed 1,465 grams, and was 

much decomposed at the time of the autopsy. The hypophysis 



GIGANTISM AND LEONTJASIS OSSEA. ' 599 

is not mentioned. Buhl attributed the patient’s death to compres¬ 

sion of the brain.* 

Hutchinson’s hypothesis that the hypophysis is a “growth 

center or proportion-regulator of the entire appendicular skele¬ 

ton” is a bold one, considering how few actual facts we possess 

concerning the functions of that organ. Benda in quoting the 

above statement (4) says that Hutchinson is bolder than himself. 

The physiologists seem unable to agree about a single function of 

the hypophysis, and some deny its having any function at all. 

The studies of Andriezen (2) on the larval amphioxus, amma- 

cetes, balanoglossus and other lower animals are yery fascinating. 

Fig. 10. Base of skull in Buhl's case. 

He observed carmine solutions passing from the buccal to the 

neural cavity through the hypophysis and infundibulum. He 

says: “A water-vascular system permeating the body-tissues, and 

serving for the in-bringing of oxygen and the out-taking of 

waste products, and having inlets and outlets communicating 

with tire aqueous medium in which the animal lives, preceded, in 

point of time, the development and elaboration of a true blood- 

vascular system.” He believes that the anterior or glandular por¬ 

tion of the hypophysis in these embryos secretes a substance which 

modifies the fluid passing in from the buccal cavity, while the 

*A glance at. the picture of the skull will show the close resemblance 
to our case. As the original communication is difficult of access this 
drawing is reproduced here. 
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posterior or nervous portion controls that secretion. His 

predictions of the symptoms following extirpation are also inter¬ 

esting, as they were confirmed by the experiments of Vasalleand 

Sacchi (47). 

Cyon has performed many experiments and written a number 

of articles on the physiology of the hypophysis. In the most 

recent one (12) he relates how he irritated the organ in various 

ways through an opening made in the pharynx. He claims the 

following functions for it: 1. (a) It serves to regulate intra¬ 

cranial blood pressure, (b) regulates metabolism. 2. It regu¬ 

lates cerebral pressure in two ways, (a) mechanically, each in¬ 

crease in pressure irritating it, causing slower and stronger heart 

beats and increased rapidity of venous circulation, particularly 

of the thyroid, thus relieving the brain; (b) chemically, as it 

produces substances, probably two in number, one of which irri¬ 

tates the vagus, the-other the accelerators. 3. Effect on metabo¬ 

lism takes place through similar action of its products on the 

vagus and the sympathetic, seen in increased oxidation and de¬ 

creased weight. 4. Tonic excitation of the vagus depends on 

excitation of the hypophysis due to pressure exerted on it. 

5. Continued excitation, especially electric, of the hypophysis, 

causes as after-effects severe epileptiform spasms, most easily 

explained by circulatory disturbances in certain parts of the 

brain. In rabbits electric irritation caused persistent erections 

and increased diuresis; the latter also followed the injection of 

extract of the hypophysis. Cyon believes that the effect upon 

the circidation is due to a stimulation of thyroid activity, regula¬ 

ting the circulation through the carotids. Hypophysin, the most 

important substance obtained from the hypophysis, has an action 

similar to, but more intense than that of iodothyrin. In thyroid 

disease the hypophysis may for some time take up the function 

of the thyroid. Thus, enlarged hypophyses were found in thy- 

roidectomied rabbits, and the roof of the hypophysis cavity often 

ossified, which, according to Cyon’s theory, ought to facilitate 

the function of the gland. But in spite of his conviction of the 

correctness of his views, Cyon is unable to explain acromegaly 

either by hyper—or hypo—function. Certain symptoms, such as 

impotence in men and amenorrhea in women, he interprets as due 

to a loss of function. 
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Enlargement of the hypophysis has been described as follow¬ 

ing thyroidectomy by Hofmeister (26), Stieda (45), Gley (19), 

Goldberg (20), and others; in cretinism by Bourneville and 

Bricon (7), Dolega (14), Osier (36), Gron (21), and others. 

Le Count (32) states that in acromegaly the thyroid has been 

recorded as reduced in size four times, as cystic or the seat of 

colloid degeneration, twice, and as normal in appearance five 

times. Ponfick (37) reports two cases of myxedema in which the 

glandular atrophy and increase in fibrous tissue were so much 

more marked in the hypophysis than in the thyroid that it seemed 

probable the change had begun in the former organ, which Pon¬ 

fick suspects may be closely related to the production of myxe¬ 

dema. 

Friedman and Maas (17) disagree with Cyon’s views, and 

from a number of extirpations of the hypophysis conclude that it 

is not essential to life, and state that, in their experiments, its 

absence led to no change in any organ, particularly not in the 

thyroid. 

Castelli (11) gives as the effects of extirpation: More rapid 

heart action, slower respirations, psychic depression, tetanic- 

clonic cramps, and cachexia, ending in coma and death. He be¬ 

lieves it is concerned in the rendering harmless of toxines arising 

in the organism—which is, in turn, denied by Cyon. 

Biedl and Reiner (5) also attacked Cyon’s views, and c'aim 

that electric irritation of most places of the brain has the same 

effect as when applied to the hypophysis. 

With such lack of definite knowledge as to its functions, it is 

no wonder that the role played by the hypophysis in disease can 

only be guessed at for the present. No one can deny the fact 

that it is diseased in most cases of acromegaly and in many 

giants, but whether this is the cause or merely itself a phenom¬ 

enon of the disease cannot be stated. It is also probably true that 

the majority of the hypophyses tumors observed in acromegaly 

are to be considered as hyperplasia of the glandular portion. 

They have been given a great variety of names, but as Benda (4) 

well puts it, the names given differ more than the descriptions, 

and the histological picture in a given case may vary so much 

that one may find microscopic fields to fit almost any tumor name. 

In four such cases Benda succeeded in demonstrating glandular 
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structures and transitional forms between these and the irregular 

sarcoma-like portions found. In the present case it was con¬ 

fidently expected to find such transitional forms, and not until the 

serial sections through the hypophysis had demonstrated the ex¬ 

istence of a sharp border at every point, was the glandular origin 

of the tumor definitely abandoned. 

Many cases of hypophysis disease without acromegaly or 

other disturbance of growth are on record, as Handford’s case 

(22), Woolcombe’s case of psammoma (49), Beadle’s two cases 

of gumma and tubercle respectively (3), Breitner's of adenoma 

(8). In this country Hektoen (23) has reported a case of gum¬ 

ma associated with a thick skull, Stewart (44) and Hinsdale (25) 

of sarcoma with no acromegalic symptoms. Recently Taylor and 

Waterman (46) reported a case of a sarcoma involving the optic 

commissure, but its connection with the hypophysis was not 

proven, and there is no mention of an examination of the sella 

turcica after the removal of the brain. In an autopsy on a de¬ 

mented female epileptic, aged 38 years, at the Iowa State Hos¬ 

pital, Mount Pleasant, the writer found an hypophysis that 

weighed 59 grams. The skull, particularly the frontal bone, 

was thick. The brain weighed 1,040 grams. The woman was 

very small and had no acromegalic symptoms. In an insane, 

tuberculous subject, likewise with no acromegalic features, a 

small calcareous nodule was found in an otherwise normal hypo¬ 

physis. 

The following instance of gigantism, associated with a tumor 

of the pineal body, while the hypophysis was normal, is of con¬ 

siderable interest. It is reported by Oestreich and Slawyk (35). 

A male child had been delivered by forceps and been long asphyx¬ 

iated. There were spasms of the glottis at the age of three 

months. The child developed normally the first three years, then 

it became morose and the body began to grow rapidly, particularly 

the penis. Walking became difficult. July 4, 1898, four years 

old, it was admitted to the Berlin Charite. Height 108 cm., 

weight 20 kg., muscles and skeleton powerful. Its size was that 

of a normal child of‘seven or eight years. Skin normal. Head 

symmetrical, circumference 53 cm. (4 cm. above normal, accord¬ 

ing to the authors). There were sluggish reaction of the pupils 

to light, slight convergent strabismus, and a bilateral choked disc. 
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Sight appeared impaired. Mammae, hypertrophic ; penis, 9 cm. 

long; pubic hair, 1 cm long. Extremities of natural length. Sen¬ 

sations normal. After three weeks of clonic convulsions the child 

died Aug. 12, 1899. An autopsy was held. Anatomic diagnosis: 

1. Cystic psammo-sarcoma of the pineal gland. 2. Internal hydro¬ 

cephalus. 3. Gigantism. The skull was irregularly thinned, The 

posterior part of the third ventricle was occupied by an irregular, 

partly cystic tumor, the size of a small apple, in the position of 

the pineal body. The tumor also shows firmer parts and sand¬ 

like areas. The thyroid and hypophysis were normal, the thymus 

of proportionate size and normal histologically. The tumor was 

found to be a spindle-celled sarcoma, and the authors consider it 

the cause of the giant growth. 

In spite of the title of the article, "Gigantism and Tumor of 

the Pineal Gland,” and the explicit statement that the hypophysis 

was normal, Meige, in his previously quoted article (p. 472), in 

referring to this case, says that Oestreich and Slawyk described 

an acromegalic giant in whose hypophysis a tumor was found! 

The presence of calcified patches in the spinal meninges of our 

case is of some interest. The deposit of externally generally 

smooth, internally rough flattened plates of bone on the inner sur¬ 

face of the dura has been designated “arachnitis ossificans” (40). 

According to Zanda (50) the bone formation takes place from the 

dura after adhesions with the arachnoid have been formed. They 

are most frequent in connection with regressive changes, such as 

those of old age, chronic insanities, and diseases of the spinal 

cord. Sainton and State (39) describe a case of acromegaly in a 

man 54 years old, with numerous such sand-paper-like patches 

enveloping the cord in the thoracic and lumbar regions, and con¬ 

sidered them the cause of the cramps and pains in the extremities 

present. Similarly located bony or bone-like patches in acromeg¬ 

alics have also been described by Duchesneau (15), Henriot (24), 

and Finzi (16). In our case, it will be remembered, calcareous 

nodules were also present in the pleura and peribronchial lymph 

glands. Von Moraczewski (33) has shown a tendency to reten¬ 

tion of lime and phosphorus in acromegalics, and Meige sees here 

a chance for a new proof of the identity of acromegaly and 

gigantism, if such a condition is found in the latter, as we might 

then presume that in the growing giant the osteogenetic function 
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is exercised only at the epiphyseal junctions, while, after the ces¬ 

sation of growth, the osseous hyper-function leads to the forma¬ 

tion of aberrant calcareous deposits. 

Heredity does not seem to play a significant part in the etiol¬ 

ogy of gigantism. In most cases the other members of the family 

are reported of ordinary stature and in good health. Thus “Lady 

Aama,” the French giantess reported by Hutchinson (28), was 

the youngest of fifteen children, all the others being normal. If 

the sources of information of De Neuville (34) were even ap¬ 

proximately reliable, a tendency to giant growth has existed in 

certain families. According to him, Robert Hales, an English¬ 

man born in 1820, measured 7 ft. 6 in., his father 6 ft. 6 in., and 

his mother 6 ft. An ancestor who lived at the time of Henry VIII 

measured 8 ft. 8 in. Five sisters averaged 6 ft. 3 in.; the tallest, 

7 ft. 2 in., died at 20 years of age. Four brothers averaged 6 ft. 

6 in. Hales himself measured 62. in around the chest, 64 in. 

around the waist. Louis Frenz, born 1800, measured 7 ft. 6 in. 

He said one sister was “nearly as tall,” and one brother “still 

taller.” Achard and Loeper (1) report the case of a male acro¬ 

megalic giant, height 212 cm. (6 ft. 11 in.) whose father measured 

195 cm., paternal uncle 210 cm., and a sister 180 cm. According 

to Meige, the Chinese giant Chang, himself 8 ft. tall, said he had 

a sister 8 ft. 4 in. 

Nearly all giants have been poorly developed sexually. With 

the possible exception of Winkelmeyer (Virchow’s “normal” 

giant) none have left children, and all of them have been short¬ 

lived. Hutchinson gives the average age at death in eight giants 

as 21.3 years, the extremes being "in childhood” (the tall girl of 

Basle) and 25 years (Buhl’s case, Hasler). According to Meige, 

the Chinese giant, Chang, must have reached 51 years. 

The changes in the skull in our case are difficult to understand, 

partly on account of the complicated condition, partly because of 

the small number of analogous cases and the incomplete descrip¬ 

tions to be found of them. While there are many good gross de¬ 

scriptions and accurate measurements, histologic examinations 

have rarely been made. An attempt will be made here to review 

briefly the more important cases of cranial hyperostosis which are 

likely, at least in part, to be of a similar nature. 

In 1697 Malpighi (69) described a skull weighing 3,618 
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grams, with effaced sutures, a tumor of cherry size near the 

saggital suture, and here and there small marble-like eminences. 

The temporal bones were particularly large, the base of the skull 

thick, the orbits small. 

Tarin (89) in 1753 described a thickened frontal bone with 

prominent angular processes. 

Jourdain (67) and later Ribel (77) described the case of For- 

cade, the son of a French surgeon. He was well up to the age of 

12 years when an abscess at the inner canthus of the right eye 

was opened and discharged for a long time. During this time an 

almond-sized prominence appeared on the nasal process of the 

right superior maxilla, and increased in size so that at the age of 

15 years the boy was unable to breathe through the nose on ac¬ 

count of it. Then, the lower jaw, nasal and malar bones, and 

floor and sides of the orbit became involved. Later, exophthal¬ 

mos, blindness, and speech troubles appeared. The patient, who 

was below middle stature, died at the age of 45 years. The dried 

skull weighed 8 lbs. 3 oz., the lower jaw alone 3)4 lbs. There 

were huge exostoses of ivory hardness on the lower jaw and on 

the inferior margin of the orbits. The bones of the cranial vault 

were thick, with flat exostoses and very hard, the frontal and 

maxillary sinuses obliterated; cranial cavity not diminished in size. 

The facial muscles were fibrous in appearance and adherent to the 

periosteum. The bones outside the skull were unusually delicate. 

Sandifort (78) described a skull thickened by about one inch 

with abundant spongy substance between the two thickened tables. 

On the interior, especially of the frontal bone, were numerous 

rough projections. 

Jadelot (66) described and recognized as pathologic a skull 

which a previous writer (Wendelstedt) had contended must have 

belonged to a preadamic giant, at least 13 ft. tall, and which 

Cuvier, from the condition of the teeth and sockets, in turn had 

shown to have been that of a child of six or seven years. It 

weighed 3,913 grams, measured 236.9 mm. in length, 151.1 mm. 

in height, and 203 mm. in biparietal diameter. The thickness 

varied from 19.8 to 40.2 mm.; the diploe was more compact than 

the outer and inner plates. 

Saucerrotte (79) describes a man, 39 years old, the circumfer¬ 

ence of whose head was 797 mm.; the lower jaw, the hands, feet, 
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spine,, ribs, sternum and clavicles were large, with hyperostoses. 

The lips were thick. The position of this case is somewhat uncer¬ 

tain. Virchow, Paget, and Marie each claimed it for the diseases 

named by them, leontiasis ossea, ostitis deformans, and acromeg¬ 

aly respectively. Ilg (65) and later Gruber (61) report a case 

whose skull is the now famous one of the Prague Anatomic Mu¬ 

seum. A girl of ten years, previously healthy, was taken with 

amaurosis, followed by severe headaches, delirium and epilepti¬ 

form attacks. At sixteen she became deaf, at seventeen unable to 

swallow solid food, lost the sense of smell, and became bed-ridden. 

During this time she had several attacks of erysipelas. She died 

in 1804, 27 years old. The dry skull without the lower jaw, teeth 

and nasal bones weighed 4,200 grams. The fronto-occipital 

diameter was 197.6 mm., the biparietal 171.2 mm., the thickness 

varied from 19.8 to 52.6 mm., the occipital bone being the thickest. 

The external surface was uneven, the sutures had mostly disap¬ 

peared, the prominences, particularly the external occipital pro¬ 

tuberance, were enlarged. There were compact exostoses on the 

inner side of the frontal bone and greater wing of the sphenoid. 

The sella turcica was unusually shallow and narrow, and all for¬ 

amina diminished in size. Diploe was only present in the frontal 

and parietal bones, in other places replaced by hard bone. The 

capacity of the cranial cavity was 1080 c.c. The specific gravity 

of the bone was 1.94. Microscopic examination : “The medullary 

canals narrow, surrounded by concentric bony lamella, mostly 

without sharp borders, the peripheral lamella darker than normal. 

Ground substance fibrillar, darker, with numerous powder-like 

dark granules. Bone corpuscles not clearly outlined, globular, or 

at least more globular than spindle-shaped; there are also some 

abnormally large spindle-shaped corpuscles. The ductuli chali- 

cophori increased in size and number, with fewer anastomoses 

than normally.” This is probably the first histologic examination 

ever made of a hyperostotic skull. 

A very thick skull in Spurzheim’s collection was described by 

Kilian (68). Its thickness was from 27 to 54.1 mm., latter in 

parietal region. 

A still thicker one was found near Munster and recorded by 

Bojanus (54). Its weight without the lower jaw was 4,000 
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grams, its thickness 27-67 mm. Most sutures were obliterated, no 

diploe present. The orbits narrow, their walls thickened. 

Breschet (55) reports a congenital case in a child who died 

at the age of 18 months in a tetanic spasm after having suffered 

with convulsions from birth, with only brief intermissions. All 

the cranial bones, except at the base, were thickened, in places 

measuring one inch. The anterior fontanelle had not disappeared. 

Bones of the face not involved. 

The skull in Vrolick’s (91) case weighed 1,305 grams, 

measured 199 mm. in length, 150 mm. in width, rough externally. 

The sutures, with the exception of the squamous, were obliterated. 

The frontal bone was 15-20 mm. thick, occipital 20 mm., right 

parietal 7 mm., left 15 mm., sella turcica narrow and deep. 

In 1851 Albers appeared with a monograph on the subject 

(52), in which he denied the inflammatory nature of cranial 

hyperostosis and any connection with rickets, considering the 

condition one of hypertrophy with deposit of lime salts. 

Schiitzemberger’s case (81) is thought by Baumgart'en to 

bear resemblance to the Ilg-Gruber case. The patient died in 

convulsions at forty years after having suffered from headaches, 

epileptiform attacks, and mental enfeeblement for some years. 

The skull was thickened and hard, diploe and sutures absent. 

The cavity was small, thickening being mainly at the expense of 

the inner table. The foramina were slightly diminished in size. 

Huschke’s case (64) was that of a woman seventeen years old 

whose skull weighed 3,224 grams and measured 228 mm. in 

length and 157 mm. in width. The thickness of the frontal bone 

was 10-35 mm., of parietal 22-35 mm., of occipital 16-40 mm. 

The diploe was mostly replaced by hard bone. The author con¬ 

sidered the lesion due to rickets, a view which has been proven 

untenable by Virchow, Schmidt and others. 

Gaddi (60) described a skull found in 1862. It weighed 

3,660 grams. Surface rough, sutures obliterated. The bones 

of the face very large, the superior maxillae particularly enor¬ 

mous. The lower jaw weighed 422 grams. The only other bone 

found, the second cervical vertebra, was also enlarged. 

The first thorough sifting and elaboration of this accumulated 

material was made by Virchow, who also proposed the name 

leontiasis ossea (90), which was suggested to him by the leonine 
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appearance, in the case of Forcade in particular. He expressed 

the opinion that the process corresponds to elephantiasis of the 

soft parts, and that erysipelas plays an important part in the 

etiology. The latter assumption has not been borne out, though 

in a few cases the onset has been coincident with erysipelatous 

attacks, for instance, two of the cases of hyperostosis in epileptics 

related by Sommer (84). Virchow called attention to the fact 

that the hyperostotic bone was sometimes described as soft and 

spongy, but more commonly as hard and ivory-like, and showed 

that the latter condition is of two kinds, either an osteosclerosis 

which is secondary to the spongy condition or an ebumation 

which is primary. A concentric arrangement of the lamellae indi¬ 

cates an osteosclerosis, one parallel to the surface ebumation. 

The case of Bickersteth, fully reported by Murchison (70), 

is probably to be considered one of leontiasis, although the hyoid 

bone and the fibula were also involved. At the age of fourteen 

years enlargement of the facial bones commenced, that of the 

fibula at twenty-seven. Death occurred at thirty-four, preceded 

by symptoms of compression of cranial contents, severe head¬ 

aches, exophthalmos and blindness of the left eye. At the autopsy 

the superior maxillary bones were found enlarged, the inferior 

maxillae enormously so. All bones of the cranial vault were in¬ 

volved except the occipital. The skull was covered externally 

with excrescences, the orbits, nasal and external auditory open¬ 

ings reduced in size. Histologic examination was confined to the 

fibula, “as it was not considered necessary to injure the cranium.” 

Wrany (93) reports a case where the disease commenced in 

the lower jaw, which is unusual. The skull was thickened and 

hard, the sutures obliterated internally. The frontal bone meas¬ 

ured 12 mm., the parietal 6 mm., the occipital at the inion 20 mm.' 

in thickness. The posterior wall of the sella turcica was atrophic 

and perforated. The inferior maxilla was thickened in all parts 

except the condyles, the superior maxillae and lachrymal bones 

were also involved. No bone outside the skull was involved. 

Le Dentu (56) reports a case of hyperostosis of the facial 

bones of two years’ duration in an eighteen-year-old girl. A 

piece was excised and pronounced to be sarcomatous by com¬ 

petent men at the College de France. Le Dentu did not accept 

the diagnosis as healing took place after excision, and designates 
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the condition a “diffuse non-syphilitic periostosis.” However, 

Baumgarten and Schmidt are inclined to consider the diagnosis 

of sarcoma correct. This controversy is of interest in connection 

with our own case, where we evidently have to deal both with 

leontiasis ossea and sarcoma. 

Skull No. 205 in the Museum of the Breslau Pathologic In¬ 

stitute, described by Fischer (59) as an instance of leontiasis, is 

not mentioned in the treatises of Baumgarten (53) and Schmidt 

(82). The left side of the frontal and both parietal bones were 

involved. The tumor-like thickening of the frontal bone meas¬ 

ured 36.5 cm. in circumference, 15 cm. in length, 6.5 cm. in 

height, 12.5 cm. in width. The bone was of ivory hardness, 

uneven, the inner surface covered with coarsely granular osteo¬ 

phytes. The cavity of the skull was very little narrowed. He 

also mentions the case of a man, eighteen years old, with a similar 

tumor the size of a fist at the right frontal eminence, which had 

existed for six years without any symptoms of compression. 

Fischer also describes the skull of a woman, who died of pul¬ 

monary tuberculosis, with bony tumors of the left temporal bone, 

sphenoid bone, and left side of the lower jaw. 

In 1881, Paquet (72) presented before a surgical society a 

woman, twenty-two years old, on whose left upper jaw a tumor 

was first noticed at the age of three years. It had grown rapidly 

the last two years only, before that very slowly. The left eye 

was compressed and nasal fossa almost obliterated. The tumor 

was resected and histological examination showed most of it to 

be hyperostosis, but it was sarcomatous in the region of the 

antrum and palate. Baumgarten is of the opinion that two dis¬ 

tinct affections were present, namely a hyperostosis, probably 

congenital, and a sarcoma of two years’ standing. 

The osteoporotic and much thickened parietal bone found in 

an Egyptian tomb, preserved in the Museum of the Royal College 

of Surgeons, London, and described by Eve (58), if an instance 

of leontiasis, is probably the oldest specimen of that disease in 

existence. 

Silcock (83) reported the case of a man, who, at the age of 

twenty-three received a blow on the left forehead followed in 

five days by epileptic attacks and in a year by a bony tumor. A 

year later, when it had reached the size of a Tangerine orange, 
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trephining was performed, the bone found 35 mm. thick and beset 

with small exostoses, and the left frontal sinus obliterated. No 

histologic examination was made, a fact to be regretted, as it 

would be desirable to establish histologic points of differentiation, 

if possible, between such rapidly growing exostoses and the 

slowly advancing typical leontiasis. 

In the same year (1890) appeared Poisson’s (74) account of 

a patient with onset at sixteen of hyperostoses of the superior 

maxillae and obliteration of nasal cavity and antrum. Histologic 

examination showed a rarefied condition of the bone. A trophic 

disturbance of neuropathic origin is considered as the basis of the 

trouble. 

In 1892 F. Baumgarten published his thesis entitled, “La 

leontiasis ossea” (53), in which a thorough review of nearly all 

recorded cases is given, together with a discussion of the etiology, 

pathology, symptoms, and diagnosis of the affection. No new 

cases are reported, but further details given of a case previously- 

reported by Pean (73), who had extirpated multiple tumors of 

the palate, upper and lower jaws in a woman, twenty-two years 

old. At the age of nine the first tumor had appeared in the right 

palatal vault. Histologically all the tumors presented the same 

structure. Baumgarten hesitates whether to call them fibro¬ 

sarcoma, osteo-fibroma, or osteo-fibro-sarcoma. The tumor of 

the lower jaw was surrounded by a fibrous capsule. There was 

no extension to the cranium. Baumgarten does not consider this 

a case of leontiasis. However, considering the long duration, it 

seems to the writer that this may be another instance of sarcoma 

arising in hyperostotic bone. 

Starr (86) reported a case of leontiasis ossea or, as he pro¬ 

posed to call it, “megalo-cephalie,” in a woman fifty-two years 

old, with onset at the unusually late age of forty-four. There 

was general hypertrophy of the bone over the entire calvarium, 

more marked just behind the temples. The head measured 24 

inches in circumference. The cavities of the nose and mouth 

were encroached upon, the soft parts of the head and neck also 

thickened. Many nervous symptoms were present. Thyroid ex¬ 

tract was tried without effect. 

In 1895, Horsley (63), reported five cases of leontiasis ossea 

which he defined as “the development of bony new formation re- 
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sembling an overgrowth of diploe, and attacking the cranial bones 

(by preference the frontal), or more rarely the facial bones, espe¬ 

cially the jaws.” .In a summary he says: “In all five cases the 

disease began in childhood or in early youth. In the three cases in 

which the disease attacked the eyebrow and roof of the orbit early, 

the displacement of the eyeball downwards occurred before any 

notable swelling appeared above in the supraorbital ridge. In the 

same three Cases the region of the external frontal process was the 

focus of the malady. In no case was there any evidence of syphilis 

nor any really direct history of traumatism. In all cases the prom¬ 

inent symptom of distress was the pain produced by the entangle¬ 

ment and pressure upon the branches of the fifth nerve passing 

through, or by the affected bones. In the cases where operation 

was possible the mass was readily removed piecemeal, starting 

from the border of conjunction with, the healthy bone.” 

Case i. Male, age 19, onset at 15 with swelling above left 

brow, headache, vomiting, epileptic fits. Thyroid gland enlarged. 

Swelling of vertex, affecting frontal, right temporal, part of 

parietal and occipital bones. No operation. Case 2. Female, age 

26, for five years swelling of left side of head. In 1888 the thick¬ 

ened bone was removed by operation. Recurrence, a second 

operation in 1894, with relief of all symptoms. Case 3. Male, 

age 28, onset at 20 with exostoses on each side of nose. Five 

years later protrusion of right eyeball and optic atrophy. Right 

superior and inferior maxillary bones were resected. Three years 

later operation on left side of face which had become involved. 

Case 4. Female, age 13, swelling of left side of frontal bone, re¬ 

sected. Case 5. Male, age 35, swelling of right side of frontal 

bone for at least 17 years. Resection of diseased portion of bone 

with relief of pain. Horsley gives the following anatomic de¬ 

scription : “Outer surface of tumor in every case smooth, perios¬ 

teum thickened. When the latter was stripped off the diseased 

bone presented a marked contrast to the normal, in being notably 

more vascular, the surface being extensively filled with minute 

foramina, the branching of superficial vessels very prominent, 

and the color a deep red as compared with that of normal bone. 

There was no demarkation between the tables and the diploe. 

Histologic examination was complete only in cases 2 and 5. The 

outer, rather harder portion of the bony mass consisted of 
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normal trabeculae of bone separated by unusually wide medullary 

spaces. The lamellae in the bone trabeculae were well marked, but 

homogeneous throughout from the margins of the medullary 

spaces inward. In this region the medullary spaces were filled with 

a delicate, almost myxomatous connective tissue in the meshes of 

which hardly any characteristic medullary corpuscles appeared, 

except at the periphery of each space, where a complete row of 

osteoblasts was present in most cases. The central, softer and 

more friable portions of the tumor presented very different ap¬ 

pearances from the foregoing. The medullary spaces were very 

large, the bony trabeculae in process of active absorption and 

medullary tissue replaced by a neoplastic, fibrous growth. To 

consider these changes in further detail the alteration in the mar¬ 

row may be taken most conveniently first in order. The medul¬ 

lary tissue of the outer portions of the tumor has already been 

stated to consist chiefly of a delicate fibrous tissue. From this 

condition to one in which the whole medulla was converted into a 

dense feltwork of fibrous reticular substance, every stage could 

be found. In the progress of this metamorphosis the individual 

fibers appeared to become thickened and to take a brownish stain 

with hematoxylin. While in the extreme stages the greatly thick¬ 

ened fibers assumed a more granular appearance, the whole sug¬ 

gested an osteogenic condition. Soon after the fibers became 

denser the osteoblasts disappeared and their place was taken by 

osteoclasts. The bony trabeculae, as soon as the medullary tissue 

became obviously altered, showed notable changes, until in the 

most advanced areas of disease every bone trabecula exhibited 

by change in the staining reaction (deeper color) and morpho¬ 

logical alteration of the cells, a marked reversion to a chondroid 

stage, and furthermore the margins and the surfaces of the tra¬ 

beculae displayed many false Howship’s lacunae.” The extreme 

rarity of histologic descriptions renders the reproduction of this 

one in extenso justifiable. Horsley concludes by saying: “Leon- 

tiasis ossea is a pathologic entity in which both osteoplastic and 

osteoclastic processes are represented, and that it is a hopeless 

condition, for which operation, if extensively practiced, offers 

considerable relief.” 

In 1896 a valuable article, entitled “Hyperostosis cranii,” by 

Putnam (76), appeared in this country, with four new cases, 
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statistics of fourteen typical cases, and a brief critical review of 

the literature. Case 1. Female. Mother and sister had “suffered 

with their heads.” At three, some disease of ankle, followed by 

separation of pieces of bone. Bright in youth but inclined to 

drowsiness. Onset at 19 with headache, tinnitus, later deafness, 

head gradually broadening. For years a purulent discharge from 

ears. Bilateral facial paralysis before death, also dimness of 

vision in one eye. Died at about 30. Autopsy showed a general 

purulent periostitis cranii. Diffuse thickening of cranium, most 

marked anteriorly, 1.5 cm. Bones with a worm-eaten appearance 

from caries. Weight of skull nearly twice the normal. Orbits 

and sella turcica smaller than normal. Grooves for vessels prac¬ 

tically absent. Diploe ivory-like. Case 2. Male. Two bean¬ 

sized lumps noticed at the top of the head at five. They finally 

reached the size of 21/2 inches in diameter and j/4 inch in height. 

Prominent occipital protuberance and temporal ridges. Slight 

optic neuritis, eyes prominent. Epileptiform convulsions began 

at seven; deafness and dementia before death, at 22. No autopsy. 

Case 3. Man, observed at 50 years, had noticed that his head was 

growing larger for ten or twelve years, enlargement attended by 

neuralgic pains, impaired hearing, insomnia.' Case 4. Female, 

age 35. Enlargement of head first noted in the region of left 

parietal eminence at 23. Burning sensations and numbness of 

face. Circumference of head 65.5 cm. Surface of cranial bones 

irregular from presence of exostoses. A case observed by Dr. 

Prince is also reported by Putnam in the same article. Male, 

struck on the forehead by a pulley, two years after noticed swell¬ 

ing of frontal bone, followed by symptoms of compression and 

death six years after the injury. The autopsy showed marked 

thickening of the skull in the mid-frontal region, of the temporal 

ridges, and particularly of the orbital plates. 

Following Putnam’s article is a report by Edes (57) of a 

woman, age 52, whose head had been growing larger for some 

years. Six years later (1902) this case was found by Prince 

(75) to have developed into one of ostitis deformans, almost all 

of the long bones in the body having become affected. There was 

also a general myasthenia. 

White’s case (92) was that of a man, 32 years old, with a 

prominent bony ridge running horizontally round the back of the 
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head, reaching within an inch of outer canthi of both eyes. This 

had appeared a short time after a fall from a window at the age 

of three years. Later in childhood he had fractured the left 

femur, at 22 the right femur, at 29 the right shoulder became 

stiff. The maximum circumference of the head was 24^2 inches. 

Facial bones normal. Slight nystagmus and bilateral deafness; 

no headache. General health good. According to Prince (loc. 

cit., p. 8io), this case later came to autopsy, recorded by Collier. 

Unexpectedly a condition of syringomyelia was found which had 

not given rise to the usual sensory symptoms. Prince thinks the 

bony changes were very likely of the nature of the trophic lesions 

dependent on that disease. 

Noble (71) reported a case of a young man with extreme 

bulging of the nose and lower part of the forehead, the eyes being 

five inches apart. The disease had commenced with the appear¬ 

ance of a bony growth in the upper part of the right nostril, four 

months after the injury of the nose by a fall at the age of 

eighteen. 

Young’s patient (94), a man who died at 46, had prominent 

superior maxillary bones and supraorbital ridges with obliteration 

of the antra and frontal sinuses, and narrowing of the right orbit 

and both nasal cavities. Cranial bones of normal thickness, sella 

turcica normal. 

Hinsdale’s (62) patient, a woman, died at 71. There was 

diffuse hyperostosis of the skull, thickness varying from 14 mm. 

in temporal, to 35 mm. in occipital bone; circumference of head 

71 cm. Diploe reduced in amount, bone unusually soft and fria¬ 

ble. The skull-cap weighed 1870 grams. The lower half of the 

head was not enlarged. The epiphyses of both femurs were en¬ 

larged and covered with friable exostoses, and the long bones of 

the lower limbs were slightly bowed. Acromegaly or myxedema 

were excluded. The enlargement of the head was first noticed 

at sixty-four. 

Sommer (84) contributes an article on cranial hyperostoses 

in the insane. Epileptics are particularly frequently affected. 

The anterior half of the base, especially the sphenoid, is most fre¬ 

quently involved. Twenty cases were studied. 

Stack’s case (85) was that of a woman who. at the age of 

three years, injured the forehead by a fall: The wound sup- 
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purated. Enlargement of the head was first noticed at the age of 

seven. She died at 21. At the autopsy the skull was found 

greatly thickened, the half skull without the lower jaw weighing 

J1/2 lbs. The thickening was greatest in the frontal bone. The 

bone was very soft. The lower jaw weighed 1 lb., and is de¬ 

scribed as follows: "The whole of the horizontal ramus was en¬ 

larged and rounded; the compact shell was expanded and filled 

with very porous bone, containing a quantity of very slimy, 

gummy material, which poured out when cut into.” The naso¬ 

pharynx Contained a firm white tumor attached to the hard and 

soft palate, found on histologic examination to be a fibro-sarcoma 

with numerous myeloid cells. Brain and hypophysis normal. 

There were scoliosis, a soft and distorted pelvis, bent femora and 

tibiae, changes which led Prince to suspect that the case was a 

combination of hyperostosis and osteomalacia. 

Schiller (80) reports a case from Czerny’s clinic. Male, age 

30. A brother was delivered by embryotomy on account of ab¬ 

normal size of thorax. Patient delivered by forceps as head was 

unduly large. Abnormal increase in size of head continued until 

age of [9 years, when it became stationary. The only symptom 

was frequent headache. The circumference of the head was 61 

cm. The head was weighed, hanging over the edge of the table, 

when the patient was anesthetized. Its weight was between 5 and 

5.5 kilograms, while that of normal heads in the same position 

was 2 to 2.5 kilograms. There were prominences of the frontal 

and parietal bones, seen in X-rav pictures to be due to actual bony 

thickening. Facial and other bones not involved. 

In the appended table a summary of the causes just recorded 

is given. Although they undoubtedly do not constitute a clinical 

entity, in our present state of knowledge it seems convenient to 

consider them together as all more or less possess the characteris¬ 

tics of Virchow’s leontiasis ossea. In many of them, such as 

some of Horsley’s cases, there may be only a resemblance to leon¬ 

tiasis, in others the latter may be a part of a more general disease, 

but as the nature of leontiasis itself, as well as of nearly all of the 

allied disorders, is unknown, oniv arbitrary distinctions can be 

made, when the phenomena overlap. Hence, we will consider 

these cases together, first as to their 
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Etiology—Heredity seems to play no part. The sexes are 

about equally affected. Onset nearly always in childhood or early 

youth, even before birth, if we include Breschet’s and Schiller’s 

cases. Of the five cases with onset after twenty-five, those of 

Starr, Edes, and Hinsdale were complicated by disease of other 

bones, and possibly belong to ostitis deformans. Trauma is said 

to have preceded the onset six times. Of these cases Buhl’s was 

complicated by gigantism, Stack’s by osteomalacia, White’s prob¬ 

ably was due to syringomyelia, Noble’s and Silcock’s were of such 

rapid course as to suggest a true tumor. The erysipelas and sup¬ 

purative inflammations present in a few cases were evidently 

merely complicating or accidental. Baumgarten’s view that the 

disorder is trophic and developmental is probably the best at 

present. 

Morbid Anatomy and Histology—Sternberg (87) divides the 

cases into diffuse hyperostoses with involvement, rarely even, of 

all cranial and facial bones (cases of Malpighi, Jadelot, 

Sandifort, Ilg-Gruber, Gaddi), and localized tumor-like hyperos¬ 

toses, such as the case Forcade, and those of Buhl and Bickersteth- 

Murchison. Such a line, however, seems rather artificial. As to 

the bones involved, the following may be learned from 30 fairly 

completely reported cases in our table: 

Cranial, upper facial and lower jaw.10 

Cranial only (or at least principally).10 

Cranial and upper facial. 4 

Cranial and lower jaw. 2 

Upper and lower jaws. 3 

Upper jaw only. 1 

Of the cranial bones the anterior part of the frontal is usually 

most affected. Of 22 cases the disease is stated to have com¬ 

menced in the cranial bones ii times, upper facial 10 times, and 

lower jaw once (Wrany’s case). The affected cranial bones are 

generally harder than normal, with absence of diploe, and obliter¬ 

ated sutures. Exceptions are the cases of Stack, Hinsdale, Buhl, 

and our own, where the hyperostotic cranial bones were abnormal¬ 

ly soft. The weight of the skull is often enormously increased, as 

well as the thickness of the vault, as the frontal bone in our 

case, 85 mm. The external surface is generally rough, often with 
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large exostoses, while the internal surface is most commonly 

smooth. Narrowing of the cranial cavity, orbits, nasal cavities, 

sinuses, and foramina for nerves and vessels is common. The af¬ 

fected facial bones are usually the seat of nodular exostoses, dif¬ 

fuse thickening being much rarer than in the skull. Histologic 

examinations are too few to admit of any generalizations. The 

association with sarcoma in as many as five cases, those of Paquet, 

Stack, Pean-Baumgarten, Le Dentu, and ours, must be more than 

a coincidence. The descriptions in these cases lead us to infer that 

the sarcomatous process started in the periosteum of the diseased 

bone. In only one of these cases, that of Le Dentu, is it possible 

that the entire process in the bone was due to sarcoma. One may 

also suspect that some of the more acute cases following injuries, 

as those of Silcock and Noble, really were instances of osteosar¬ 

coma. The complications with gigantism (cases of Buhl, Sirena 

(42) and ours),with syringomyelia (White),osteomalacia (Stack), 

ostitis deformans (Edes), and acromegaly (Saucerrotte), and 

possibly a case of Sternberg’s (87), are extremely interesting and 

suggest an etiologic relationship between all these obscure con¬ 

ditions. 

Symptoms—Most of these are explained by pressure on the 

brain or nerves. Headache is the rule. Anosmia, blindness, ocu¬ 

lar paralysis, neuralgic pains, numb or anesthetic areas, tinnitus, 

deafness, dysphagia, speech troubles, epileptiform convulsions, 

mental disorders, have all been recorded. Optic neuritis was re¬ 

corded in Putnam’s case, that of Edes, and ours. The course is 

very slow, but nearly always progressive, usually extending over 

ten to thirty years. 

Diagnosis—Ostitis deformans usually begins after forty, and 

the long bones are here involved. When it begins in the cranium, 

a differential diagnosis is extremely difficult or impossible until 

the long bones become involved. Recently Prince (75) has advo¬ 

cated the view that the two perhaps are only different manifesta¬ 

tions of the same disease, and probably trophic disorders, that the 

underlying cause may be found in the nervous system which he 

makes a plea to examine more closely in the future. Acromegaly. 

—The enlargement of the hands, feet, tongue, and other soft parts, 

makes a distinction easy in a pronounced case, but, as stated, here 

we also have combinations of the two. Sarcoma.—Diagnosis may 
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be very difficult when the maxillary bones are affected, particularly 

in the case of multiple, slowly growing tumors. Slow growth and 

gradual enlargement of the skull are in favor of hyperostosis. 

The tendency for sarcoma to arise from hyperostotic bone must 

be borne in mind. 

Prognosis—Unfavorable, as the tendency is for the encroach¬ 

ment on cavities and foramina to progress steadily. 

Treatment—Very little is to be expected until the underlying 

morbid tendency can be directly antagonized. Operation may af¬ 

ford relief or even cure, if performed early, but in most cases the 

disease is too diffuse for surgical interference, and the reappear¬ 

ance of the disease at some other point is likely when excision 

of the primary focus may be possible. This indeed is to be ex¬ 

pected if we arc dealing with a developmental trophic disorder. 

In conclusion the writer wishes to thank Professor Hektoen 

for placing the autopsy material at his disposal and for much val¬ 

uable aid and advice. 
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